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umm 1 1 
[m^m 2 ] 

3 ] 

[W^TI 4 ] 

umm 5 ] 

[W^:^ 6 ] 

Hf)iB9v?^f;i-RjS(±7m-w-e^i9. ^/Mitti. mm^. mm^. tk 

[if « 8 1 

umm 9 ] 

[|»« 1 0 ] 
[W^Jl 1 1 1 

mtB5-bMbL-cv^>&v>m^oi^l«tt^#t>Mf4. >f?i; jif-v>'^^u (PEG 
[if 1 2 ] 

[ii« 13] 

ItrlBP E G<?)TO^?■*{4^ *iJl 0 0 Q-eab^. W*:*l 1 t::|B^oMia<l:Mo 
[ft 1 4 ] 

[fi^ij 1 5 ] 

[if 1 6 ] 

[if « 1 7 ] 
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im^m 1 8 ] 
imi^m 1 9 ] 

[it^^l 2 0 1 

m^m 2 1 ] 
m-^-m. 2 2 ] 

[fi*:^ 2 31 
[W^Tl 2 4 ] 

mim. 2 5 1 

2 6 1 
[it^^S 2 7 1 
[W*JI 2 8 ] 

2 9 1 

3 0 1 

[St*:« 3 1 ] 

[ft^IJ 3 2 1 

If*:® 1 ^^la«c<^MMbM=^'^tp^ -7 h o 

[it*Tj 3 3 1 

3 4 ] 

3 2 l;fa«om^i5^9 7 b o 

m^-m. 3 5 1 

A) ; 
c ) \^ y V * ;VKJS =^ 

m^-m. 3 6 ] 
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umm 3 7 1 
[fi^Ti 3 8 ] 

[fi^Jl 3 9 ] 

> fi^Jl3 5 lci5«c7):^>^o 
m-^-^ 4 0 1 

miS7 5^':* y I^MIt-e* J9 ^ ^7 »Jt(^B?JtS{i^ 40~100kGy-e*^ 

^ if*Jl3 5 t::t2«<^:^-&o 
[it« 4 1 1 

tul59>^:^;vM)Stir mPIIt-eab 19. ^yMltti. m*4'> S*'*'^ >^^'t'. 

:btL^. ii*?i3 5 tciatt<^:^«^o 
[li^:S4 2] 

[St « 4 3 1 

^ 3 5 t::|fi«<7):;^&o 

[if^il 4 4 ] 

^^tf. ii«4 3 i^lE«<^:^-^o 
liiM 4 5 ] 

mfS5-b;V'f[:LTv^>^v^m^coMMt4^^tfiMti> *° V o^f- v^iJ'''; (PEG 
) =^-^tf. fi*:S4 3 lcfB«(7):^feo 

4 6 ] 

miBP E G(7)^±|j:S^^fi}i. I^j200 i:l^2000 to^-e*^. ii^:«4 5 \z.^m.(0^ 

'So 

Ii»*:«4 7] 

tufSPEG<D2p*|;^^^(i, ^1000 iltJ 2000 t<7)f^-e*^^ »*:^4 5 tr|Bmo 

4 8 1 

ItrlBP E Gv#IS(±> It; 6 0 1 0 0 %i#?^-e*^. W^t14 5 tcfBmo:^'&o 

[ft*«4 9] 

5 0 ] 

W*:S3 5trfB«o:^^o 

[if 5 1 ] 

mumsU lii?LSIi%fi*T'*^. »«3 5 t::|Bm<^:^-teo 
5 2 1 

tulBa.i^ii^ y^ytfz\f:r^^%'Qh'^. W^:^ 3 5 t3|B«o:^'&o 

IW^aS 3] 

ffflBai-X^Ji. 3 0:^r«1~l 0 BmT^PtL^, 1*^:^3 ^ \z.%m,(0-^'^^ 
5 4 ] 

ttrtBM-rxflfi. ii;S6^^j!!ka^$ ^pli-a^t-^. It^iJS 5 tciBtto;^>^o 
Ift*«5 5] 
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D) tfffBM^?5fe^i-^XS. 
Ift^iM 5 6 ] 

miS'^ii-i- ^ Xfl i± . 0 . 5 B FbI ~ 5 0 Fel^ff ^ ^ ^ W^:^ 5 5 |B«<7) >^-^o 
[W^:^ 5 7 1 

[f»*?M 5 8 ] 

[ft 5 9 ] 

Iff 6 0 ] 

mmm.mmtm.mi. DNa s ej!as^stt7t^o-e^-i>. w^jms 5 tciBmo^^-^ffio 

[If*:® 6 1 ] 
[if « 6 2 ] 

tfrlB'^b^e^M^±^ DN a s e if*:S5 8 t^fB«o:^-&o 

[if 6 3 ] 

HtfiB^b^e«J^Sti> DNa s e I \z X. :h^m-^^^ . 5 8 t'lB«0:^^o 

[»*]« 6 4 ] 

tuKDN a s e i^^gkafi, 2 4 ^F^iy.±^f t?tL;|,, 1**1^6 2 tr|B«<^:^-&o 
6 5 ] 

ltrlB9 /mHSJt-e^iQ. faMW-c^.TOBf p^ti, 0-3 0 0 

k G y i:'^^ J: ^ '^B#ra-eab'2>. If*:* 3 5 t::wamo:^'^o 
lif 6 6 ] 

$ f>i',W^ftlti-^xs^^#i-^s ifM3 5 tctB«c9;^-^o 

6 7 1 

[!»*:« 6 8 ] 

a ) yvij fzmMmtm.m ^ > \zM.^-t ^ x@ ; <£ t/ 

mim 6 9 ] 

|f)lB9 V 557 ;i/SJS{i. 7 V - 9 V J^; ;v-\co*»=^-^tj'^ if 6 8 \z.%zm.<r>-1j'&^ 
[if*:® 7 0 ] 

m^-m. 7 1 1 

lK)fB.ffflBa«. mrfa^#^a*-e^-2>. if 7 o tc|Bm<D:^'&o 

[if*:® 7 2 1 

tfrlBm(i> ■tirtB^#i*it^^«i-^> It*:® 7 0 i'iB«<o:^^o 

[ft*® 7 3 ] 

•wmmu^. BuiB^#^f±. if*T®7 ot;fBmco:^'&c 

[if *i® 7 4 ] 

tulBlffliat. tf)IB^#i:{i^ ^a^fi^fiJfe-e*^, ft*:® 7 0 I' WB«o:^^o 
[If*:® 7 5] 

tfrl^lffllfe{i^ t!rSB^#>5^^^i6#^L7t ^^co-e^^> if*:® 7 0 tcfB^C):^-&o 
[If *il 7 6 ] 

ttrlBlffliaii^ «»t/ciiifiLl=#«T-^^. If *Jl 7 0 ^ctBmo::^&o 

[if*® 7 7 1 
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mmM 7 8 1 
m^m 7 9 1 

[W« 8 0 ] 

H^flB^3ffi^g'I4%*{±^ HGF^ VEGF. FGF, IGF. P D G F i3 i G F t^^^j ^ 

m^m 8 1 1 
mim 8 2 ] 

A ) 9 y ;v RE> ^ S 7t Ji^lBIS'fbM * ^#1*1 t^JIft-^ ^ x@ ; 

B) ^mfflMkM(::i^^#(7)SeM^^MA$-t^-?.X® ; ^axf 

[if 8 3 ] 
[W*:^ 8 4 ] 

[if jJ^JS 8 5 ] 

mim 8 6 ] 

[if 8 7 ] 

m^-m. 8 8 ] 
m^-^s 9] 

[ff^Jl 9 0 ] 

m.m. t fz MM^mm'SL^m t-r^f)-tfz m.mi^(D^m. t tz \t'^m<^ij'^-^^ 

A) v'jijj^u.j^^^^nfzummtmm.. ^^fzimmMmtmrn^^tsmmv^y 

; is iiF 

B ) mumm\:.mm. ^ liM^^' 9 7 h ^wMmzWrm-t ^ x^i. 

[W*«9 1] 

Buia^ V ;vK)S{i:, "7 V - 9 v^^:* ^v^^T^^^^gr-^tf. 9 0 tcfB«<7):^^o 

[If 9 2 ] 

ttflBaM«> ffflia^ h ic-^tf > i»M 9 0 \tZ%^m(D^'&o 

m^m 9 3 ] 

fuieai^ti. m=&:tL^v^, ft^iS 9 0 tcfB«cD:^vfeo 
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immM 9 4 ] 

[fi^Il 9 5 ] 

m-mM 9 6 1 

9 7 1 

mmM 9 8] 

[WM 9 9 1 
[W*il 1 0 0 1 

10 1] 

m^m 10 2] 

10 3] 

mi^m 10 4] 
m^m 10 5] 
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[0 0 0 1 ] 
[0 0 0 2] 

mKJ^^-^^^o mmm^mm)^ (tfzimmmm)^. allograft) i^xx/mmm 

«jt (xenograft) -C'^^ ^^i\:i)^M^^J}K$?,m^i^fz<Dlt 9 0 ^m±lti <7? ^ t 
K6) 

; j; 1 0) o Mm^V-^ > V ;^ <;o35«|§^« W>t<7)H:iH14^faT^*^ 

^#:x^Mtg (wmfxmi 1 ; i 1 2) :^m^\:L. mmM'itKm 

[0 0 0 3 ] 

mmn-^ yv^y^f^ (Dmm . i&mKB ^ ? i ^ ^ l# ^ m^^^tt ^ ^ i :fc5 j: i 

ab J? > Jglfe^iS/^^^ 1 1; fei $ o S^:^::, >r o J; ^ j&tJ® P^^-T 
-e* 19 ««Lv>o Malone^ iW^WXm 1 5)iBX tFLalka^ i$mW:Scm 1 6 ) }i> T 

m^mm^Lfzyb^. ■-ij'C5ta.mp^w&t]Hmm^<^^Mi>mii^hi'ifzt$mvfzo ov^*ia 

Xli^ 0' Brian^^O^ MMbL/iy^M^ti'i:^JflLl=#^ilicjSffl75Wt|-e^ i9 > t^yvt:: 
[0 0 0 4] 

-e{±. ssfi^«o#Mt7t:{±moSliM->&^^iftffl^tL;5,(^#S1^:S:mi 8-2 0)o 

i r/i&M<^#tt>T-^^'ia^:'c-e ^ o ^1 ^ J: v^|t ^ tLT v> ^ ^IH ^'^>^ t t 

o=ti^tiM^ ^0{i;&v^o 4t!l^. 'll^MlflLl^cT)^^'^, ?c^(7)fi»ffi>T-^) t /ce^J^JSfflt- 
h ii. SBe^ '^^JllT'^ ^1 $ ftfz {tmf^xw, 2 1 ) o 
[0 0 0 5] 
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i$mff:^m 2 4 ; 2 5 ; 2 6;}3X 2 7 ) o ^ D n 4^ ;v 

A/^ ^ y 7t{i K^v^v^m-^ h 'J -^7 A (SDS) (D\^>-fKi}^X<Dmm^zX^^'y 

^t-^m^^h(Dmv:B^^t. }-'^r)^K^\^xmM.mmt^w>^^^f^(smf?-x^2 

8)o Sunjayet al.ii. MMlflLS^ Wit^^^l*l«IE#«(EPC) J; 1? ^g'fbCc 

2 9)o ^<7)#s;g#P>(±, *^gjfll:^- ^ |*IjS:tulE#lffllM (EPC) ^^^L. ^LTi<7)E 
P C ^^mifflM-^ ^^HliMt-ML/co OE P C ^SaLfcMM^Witfis 1 3 

[0 0 0 61 

I#Bt«ll #112002-543950^ 

2 ] #112001-78750-^ 
[#lt^S';3] W089/05371^ 

Carrel A., 1907, J Exp Med 9:226-8 
[#^#!1=«2l CarrelA.,1912.,J Exp Med 9:389-92 

mm'fxm 3 1 mmm^. ^^mm. #is^n^ ; ^ v ^ a:. > v - r v > ^'-^ 

J:^v|:^JflLl=;t=^f4(7)r?if&^ JS.^o S>l:^fllJflLlf^^^|g2000;29:38 
[##W^:i:ft^4] CalneRY., 1970. Transplant Proc 2:550 
W^VfSC^bl Auchinclossl988, Transplantation 46:1 

[##lt:5:m6] UretskyBF.Mulari S,Reddy S,et al. , 1987, Circulation 76:827-34 
WmV^X^l] Schmitz-RixenT,Megerman J.Colvin RB, Williams AM, Abbot W. , 198 
8, J Vase Surg 7:82-92 
WWffXW.S\ PlissonnierD,et al. , 1993, Arteriosclerosis Thromb 13:112-9 
[##fF«9] RosenbergN, et al. , 1956, Surg Forum 6:242-6 
[#Nf it:5:iic 1 O] DumontCPissonnier D,Michel JB. ,1993,J Surg Res 54:61-69 
[Wm'fXMl 1] CosgroveDM,Lytle BW,Golding CC,et al.,1983,J Thorac Cardio 
vase Surgery 64:172-176 

W^t^X^l 2] BroomN, Christie GW. , 1982. In:Cohn LH,Gallucci V. editors. Car 
diacbioprostheses:Proceedings of the Second International Sympos ium. New York 
:YorkMedical Books Pages 476-491 

[^^#lt«l 3] SehoenFJ.Levy RJ.Piehler HR. .Cardiovase Pathology 1992;1:2 
9-52 

[#^#W=«1 4] J ThoracCardiovase Surg 1998; 115:536-46 
[#^#M^:S:M1 5] MaloneJM,Brendel K.Duhamel RC.Reinert RL.,1984.J Vase Surg 
1:181-91 

61 Lalka SG.OelkerLM. and Malone JM.et al., 1989, Ann Vase Surg 
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3:108-17 

IWWWfXMl 7] 0* Br ien MF.etal., 1999 (October), Seminars in Thorac and Car 

diovasc Surg;lll(4),Suppl 1:194-200 
[Wm^^Ml 8] CanverCC, 1995, Chest 1995;108 1150-1155 
[^^#fp:S:ftJtl 9 1 BarnerHB. , 1998, Ann Thorac Surg 66(Suppl 5) S2-5; discuss ion 

S25-28 

[##fF:fcK2 0] Bhan A, GuptaV. Choudhary SK, etal. , 1999, Ann Thorac Surg 1999 

;67 1631-1636) 

l^^^WfXU2 1] Hilbert SL.FerransVJ, Jone M., 1988, Med Prog Technol 89;14, 1 
15-163 

{W^Vf:ScWi2 2] Rao KP.ShanthiC. ,1999,Biomatrials Appl 13:238-268 
10WW^M2 31 GrabenwogerM, Sider J,Fitzal F,et al., 1996, Ann Thorac Surg 

62:772-777 

imfWX^2 41 ValenteM,Bortolotti U,Thiene G,, 1985, Am J Pathol 119,12-21 
mWff'X^2 51 MarantoAR, Shoen FJ, 1988, ASAIO Trans 34,827-830 
[##lt:fcfi^2 61 CourtmanDW.Pereira CA.Kashef V,McComb D.Lee JM, Wilson GL, 1 

994, J Biomed Mater Res28: 655-666 
l##fp:fcit2 71 Levy RJ , SchoenFJ , Anderson HC, et al. , 1991, Biomaterials 12:7 

07-714 

IWWWf'XM 2 8 ] Jorge-HerreroE, Fernandez P. Gut ierrez MP, Cast i 1 lo-Ol ivares 
JL, 1991, Biomaterials 12:683-689 

[$^Si^W{--XM2 91 SunjayKaushal.Gilad E.Amiel,Kristine J. Guleserian, et al.20 
01, Nature MedicineVol. 9, 1035-1040 

[0 0 0 71 

[MM ^ ^ i6 <5^^^1 
[0 0 0 81 

^x-^t£i)^^fz v^)\^(Dm.mmYM ^ 5t^-r ^tz^b <Dmfz -jj^^^^-t ^ o ^ (onmu 
it^m\^^-ox^ mmM'^^mx\tmwLx-%-^j:i)^-ofz\y^)i'<DmMmw^m)$i,ir^ ^ t 

ifiX^fzo 
[0 0 0 91 

JilBM® ti. $ i-Ltzmm.^ ^ -fe L T v^)|:lt«J<7) WWtt^T- (^fl ^ 1 . 

tfz\imifnx'\s^M.m/^mm^i^Kii^'nmm<^^^ (scaffold) t'Lxi^m 
■t:k>fzi^\zmM,^ummt-r^w^\^^^ii5m. mm. mkvyyy. ^x.Tf^iih^mm-r 
z>i5m\z.m'r^o ^(oummu mm. (getf^{±#gem) hh^\zi}-^ ttzimm. 

[0 0 1 01 

W^^mLX^fz, t-r\ ^■fe;HbL-Cv>>&v><l:fti^<^MM'I4:59^i^ (#|J^i^^ ^^''J 
^y3^;v (PEG) <7)j;^:S:l, 2 -J^^^'> KjJ^'U'^-) ^^fS^ Lr,«®y;V*5 J: 
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t^mmm<Dmm^ndo ^°'}^^vy^v (peg) oi^^fci, 2-j^5}^°^:>k 

(D^v:^ i3 J; o t . ummww^ -^^^^ z> t h%\z^ n%%m^^mif:^ V 

[0 0 11] 

(1) ^^^^-^ji^Km^^^ffzzt^mwLtir^^ mm<mm.o 

(2) ±fBMfflMalt{i^ 

( 6 ) ±MyViJiv)x&\t y m^M^'^ ^ ^ ±lBy mfl^J^cD.TOSti. l 0 ~ 2 5 0 k G 
(8) _h|BMMa,m{i. DNa s e M^^tt/t <^t?^ S . ijg 1 ic|B«coMm 

^-Kv-^-^^^tf. jjs 9 triBtt(7)m«4bm^o 

(PEG) ^^tf. i^g 9 i'lBtt<7>MMjba^o 

(12) ±|BP E GOW^^S{i> 1^2 0 0 i:*tJ2 0 0 0 hcomx^^h. 1 1 

(13) ±iBPEGOTO^^^l:ti. #t 1 0 0 OXh^. 1 1 t'fBmcoMMIE^ 

o 

(14) ±.w.mM.o:>mm%-^mt. m^%&^-rx-^^^ i ^'im<Dm.mmtmMo 

(15) ±IBM(^»a^*^i^ ^«t;4 %J^T-C'^s. n^ilBmomifflia-fhMo 

(16) ±Mm.m.(Dmmj%^mt. mi%i>XTx:^:h. jm i t^iBmomaMtai^o 

(1 7) ±fBM{4. ^He<j«IHflg«^L5fcv^^ t=^#mfc-tSs 1 tcfB«<^miffl 

(18) ±fBai^coM^I«^{i^ iijs o%mTt:-^;g,, Jia 1 tciBmomifflsfe^ftaiio 

(19) ±IB|i.ii5(7)ffi,MJlW^i^ 1^1 5%mT-e^S. 1 lc|Btt(^lftlfflMMo 

(2 0) ±w.mM<Dmmm^mt. i«3 5%mTT'*s. i K%m.<Dm,mmtmMo 

(21) iM-mti. eiMffl-r^-^5&^X'iS|E.««^^-rs^ l J::fB«<7)M 
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(2 2) ±iBM{±> ±mm.m^^m^^^^<^^^^&'^ ^ o%}ik±<Dm.mmm^mir^ 
(2 3) ±fB«{i> ±mm.m^^mMmm<D o%i>x±<Dm.m^m^mir^. 

(2 4) 2 om±o/3'fitoa«*=^*i-^. 1 tcBa«(^Mm'fm^o 

(2 5) ±mm.mt. t^-immt:-*^. jmb i mamomiffii^ttito 

(2 6) ±tmmt. jfiL«=. jfii«Mift. mm. Mm^xxf'W:i)^hmiK^ 

(27) ±fBMfla<biam't'(^*«<7)/fflJ!a^5i>-^ ^ v ^ < t ^>*^ s o 

(2 8) ±.%ztmm'^v')^^<om^mt. m's.mm-^-r^^i^^w^t^^. 

(2 9) ±|Ba^li> litfLKltJa*-^^^. JIS 1 lc|B«<7)mifflM«o 

(3 0) ±iBmi^{i. ^ vm^x-^:h. i m^m<DmmmtmM.o 

(3 1) ±fBffi^t{i^ y^fei^tr^^. 1 tc|B«(75fl5ilEMfcMo 

(3 2) MEi KtmoMmmmm^^t^^ ho 
(33) ^ hKmm^^tj-. i^g 3 2 iciB«<^ffl.^^'7'7 ho 

(3 4) ±|BM^^9-7h«s m^iSXX/i^m-h^j:^^xy)M^^tL^=B^^^ 

i"^. JMi 3 2 Kmw.(^B.^^^^y ho 
(3 5) Mia'fklili*^S1-^:^-&'e*o-c. 
A) lat^ftffti-^xfs ; 

c ) ±mm.m^ y * ji^Rm^m-tiin. 

(3 6) ±tB9 V j^?;VK)Si±> 7 V -9 v:^;v^<50*m*'ttJ"- 3 5 tCfB«<^:^feo 
I^^BM/^^^^^tcB^fi-^ J:^ t^±IB7S^'*;vRJS^M-tii:=lr#mi:i-;2). :Si 

3 5 t'iB«o:^-So 

(38) JiiB 9 V ;vRJ£ i± ^ 7 jitpsit. mmtmM. y^)~^ViJ ;i-KI^?Ji^co#s. 

(3 9) Ji|E9>?5&;VK)Si±7ltMM-e^>9. ±|ByMlt(0R8ltS«i. 1 0-2 5 0 k 

G y lis 3 5 t'|B«0;^i£o 

(40) ±fB9 V ;l-RJS« 7 MM-e^ , ±1B7 »Jt<^P.sj>l-l:{i, 4 0 ~ 1 0 0 k 
G yX'hh. 3 5 K%zm(^^'W:o 

(4 1) ±|B7e^*;vRJB{i:7^Mltt?*i9. ±iB7MMJ±^ m**. Am^. 

5^i*Tt:if TJB 3 5 ic|B«(75:;^-So 

(4 2) _hfB9 5^';^/;v&JSii^ i^%^\^^^^x^ifi^i'^z>. JISS 5 l;:|B«<7):^-^o 

(4 3) ±|Ba^ti> 5-b;WbLTV^:&V>t^^<^Mil^«tt:S'^^'^t>M-e^2k3ffi$tLfc^> 
(^-e^^. IMS 3 5 icfBf^CD^-&o 

(4 4) _h|B5 ^::;V'ftLTV>^v^;|;)t&^OMMtt^^=^'^tfV»«. 1 , 2 - j-*":^ v K 
j^°V -^-^-^tf, Jjg 4 3 K%WL<D^'(ko 

(45) ±|B 5 -b ;Ht L T v^^I^l^i coMflM =lr tf '^l^ \t. *° V ^ V > 3 - ;v 

(PEG) =£:-^tf. 4 3 i::iBm<^:^-fto 

(4 6) JiIBP E GOTO:^^fi{i^ 2 0 0 t|t2 0 0 0 t or^-t:-^ -& , iRS 4 5 tlgB 

«co:^&o 

(4 7) JilBP EG(D^i^6^=rmt. mi 0 a 0 tm2 Qi Q Q iKOm-^-^:^. 4 5 1:: 
fB«co:^^o 
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(4 8) ±|fiP E Gmmi. ltJ6 0 ~ltJ 1 0 0 %mm.X-^^. iMS 4 5 Kf?.m<Dyomo 

°(5 0) iieaii^ti. ifiL«»M. 'C^in. mm. Mmis^r/'W:^-hMM^ 

(5 1) ±IBM«. mtfltJffi*-^*^^ 5tr|B«0:^^o 

(5 2) ±fBiMi|{±. t h t/ci±-7^^s*T'*;5.. i^gs 5 i;iamco:^-^o 

(5 3) ±iB?*1-Xfii±. 3 O^FbI- 1 0 Bm=fi^M. 3 5 iC|B«(7?;^-So 
(5 4) ±fB«i-Xfi{±> ^1-^-^1"^^ ?1@3 b\Z.%^m<D^'{ko 

(5 5) $ P>tc. 

D) ±l^m=^^^•t^I@^ 

-^^■^^^^ muz ^KWM(Ol3'^o 
(56) ±fBY^I#-i-^I@{±. 0 . 5 B 5 0 m^7t>i%^. J^g 5 5 l,Zn^m<0:)j'&o 
(5 7) ±fBMM1±5^^ii. ^^it'&tt-e^S. :®@3 5 lcs£m<7):^-^o 
(5 8) ±IH^l:i-X@{4> m«^X® ^^^-^-r ^ ^ 3 5 l::|Bm<^:^feo 
(5 9) ±fBai-xe}i. Il^n^^^. i)^^. im.mX±A'f^f^^> 5t::tB«<^:^ 

'So 

(6 0) ±|Bl5ilfflMMf±> DNa s e jiJkS^Sit/i ^ <7)-e^ ^ . J^B 3 5 t::fBmco:^ 

"So 

(°6 1) it^m^m-^n^lM'^'^hK^^^^. :RB3 5 t'|Bm<7):^ffio 
(6 2) ±|Bjb^fi*j^S{i> DNa s e i -S^JftS"^'^ ^ > 5 8 iwiB«(7?^vio 
(6 3) ilfiffc^KJ^Sii, DNa s e I J; jJlkS"^'*^ > 5 8 l'|B«0:a^-So 
(6 4) JilBDN a s e t::J:S^!lkSi±. 2 4 B#F5i^ll±fi^^^^'&^ 6 2 tctB^<75:^feo 
(65) ±ia^ V r MMIf^* "5 ^ -tlBy WJt<7)HS|^BtK 1 

o~300kGyt^^J;d *0tF^-e^;s. TJB 3 5 t'iB«o:^t£o 
(6 6) $ ^ ti|fflH&^ftfI1-^XfS*^'a"tS. :5,B 3 5 t::iBmo:^-So 
(6 7) II B 3 5 t^|B«<7);^-&t^ io-Ctf^tL-S, m^fflflS^ba^o 
(6 8) a^6C)S^:^S-^'*>oT. 

b) ±lB^#i*i-eam#^55^'^t'&t-+^=&B#P^^ y^a.^- ht-^x®^ 

(6 9) XfB9S??!;;vRfS{±. -7 'J -7i^*;V^cO*l:=^'^t>. 6 8 tc|Bm^:^feo 

(7 1) XiBfffll&«^ ±|B^#fi*"^'*^^ :«B 7 0 tcfamo^^-fto 

(7 2) XfB,«ti. XlB^#l*]t^^^£i-^> :®B7 0 tcfBm<^:^feo 

(7 3) ±fBmi:. ±fBfe#:i:{±> |liaM^a±a*-r«^;i>. :SB 7 0 tilB«<^:^feo 

(7 4) XfB«t. ±iB^{*t ii. ^a^±fi*tr*^.. ^IB 7 0 l'|B«0:^t^o 

(7 5) ±%^mmt. ±iB^#)6-^^i6#^L/i=^<7)T-^;5>. :p,B 7 0 ixiBm<7);^-So 

(7 6) ±lB«(i, jflLl=,«t /^t±Jfll«Mfl&tr^^. :SB 7 0 icfBm<^:^feo 

(7 7) m^'fk=^m*-r^i^31?!&'I^J^K=^-tiB^#^'W't-^XS=£r$ibtC'a.^-r^s 

6 8 tc|B«<7):^V*o 

(7 8) _h|B^SS1±tJ®(i^ ±iB^#:rta5fe>&-^/t{±i^#^1^S*'^^^^> 7 7 tCgB 
(7 9) X|B^«'»®{i. mM^t/v:{±^°i;^7'^KMt?M#^$tL;S,. :«B 7 7 

(8 0) ±|B^«»Kt±> HGF. VEGF. FGF. IGF. PDGF^itFEG 

F;6-^=&Sf^J: !9^S^^tt^. :SB 7 7 tcfBm^^^^'&o 

(8 1) ±iBai^ti. jflL«. 't^m. mm. 
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(8 2) b ^^^i-i):^vi-e^oT. 

A) 9i^*;v^j:S'^$it/v:mMMM*^#i*i««-|-;5.l@ ; 

(8 4) JifSffll&Ji. JfllWIHEt7t{ilf[L«»ia-^'^^. IIB 8 2 t3|B«(D^-^o 

(8 5) ±is«ti. ifli«w.m, ^L>iii#. 'iL^m. w> ^iiisitF-tTj-p.^^^ 
(8 6) ±%mmBm.mi> lasa^^'bt^-^tp. s 2 tcia«<^:^'So 

(8 7) ^hK. 

D ) ±iBf ^-f t ^ if Si- ^ ^mm^m k ^ ««-r 

^'S.'^i-^^ TMB 8 2 izmnco^'&o 

(8 8) ±|B^SSttt/Kti. ^ifiLStt^^-t^^^ b ;?7-f i^g 7 7 t::sSm<75 

(8°9) j^E 8 2 \z=iw.(Dijm^z^<^r^M^iT^f^. m.Wi^'yyyo 

(9 1) ±tB9 v?&;vRjSi±. y^)-yVij)v^<Dmm-^^t^. 9 0 t^l2«<^::^feo 

(92) ilBMli. § h K^tt. 9 0 lifS«<^^i*o 

(9 3) ±|Bailtt. Ifflia^^t^v^, 9 0 t'fBtt(^:;^-&o 

(9 4) ±|B»li«. ±.fBW#d&*-e^S, JIB 9 0 iciamo^feo 

(9 5) ±iaMti> iflLi=»«. ^c^m^ mi. ^mi3J:<^^#>^^^^K^ 

fL:h%,(0(DmMXh^. :«B 9 0 Ktm^oylS^o 
(9 6) ±IBW#{i. BifLiljt/t:'^^. :^,B 9 0 ^'ia«(7);^-^o 
(9 7) ±tBW{*ti. ti h-trab^> :^B 9 0 lc|B«<;o:^'&o 
(9 8) Bi^M0fci60lS^-e^^-t. 

(9 9) ±139 ^ ij -9-:^^^>'^'\tO^S^'^tf. JIB 9 8 mBft^O^^&o 

(10 0) ±IBffimii> MmmmM. 'M^. 'il^m. ^mi3J:tf#;&-^^«^ 

(10 1) ±iSMii. lii?L»S*-t?^;S, :®B 9 8t3|B«oE^o 

(10 2) ±|B«t±. y^ytfz^ty^^^-^^^^. :^,B9 8 t^lBftcoE^o 

(10 3) ±fBa^{i> ±iBM=Sr'^^Mi:-t^m^#fi*-e*^> :^B 9 8 i^lBmog^ 

°(10 4) 9 v:^/;v^jS^S:tt/iMIMba^. tfz\t±MmmitmM.^^^t^mM,^^ 

(10 5) ±|B9 v5&;VRjSt±. y - ^7 V iJ )V^(DmM'^^t^. J^B l 0 4 trlBm^O-fS 

[0 0 12] 

10 0 1 3] 

miE# 2005-3017514 
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[0 0 14] 
[0 0 15] 

x-^o MMo^iJ^/^^'^ ^t^-t#L-> ^Kfi^t'«7^)^^'^v^ tv^^MMali=gr^i^ft■r 
[00161 

[0 0 17] 

\>xr\z-^WM%^^^^^x^\z\^m^MW%(r>'^mi'^'n^-tho 

[0 0 18] 

4:BJfffl»t^j3V>-r^5effi$tL;g, rS^^J (regeneration) tii, IS^OM 
tLfc \z.-3% o fcffi^;J)S±|^ L TmTG ^ 11^ =Sr ^ o iiltia W S ti |W|- 

^fhfz'im.>^\^^^^hwm2<D^-^^'im.ifn-m\^, yf^^r^mmm^^i^mtifm^x 

h o ^^mfflEis J; Xf'{.M\%n^my^ifts: ^ b < i&v^ i: i tut ii#x. ^ ttT # 
^0 0 1 9] _ 

i?o^i£t=*3v^T«. }fcoi.>)t£mm.x%,nn.h%fmho ^w^xm^^fL:^ rmj 
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y)y-:sL^^yy (HE) ^fe^tfd ^ 1 i ^9 IfflB&^'l--^ h V ^ ;^ 

^II«l^-r;^iiL. #a(7)Mm (i^!lx.«\ 2 0 0 mX 2 0 0 ^ m) ^fc 19 <D^(^ifc=£: 

mmm. t^m^ xm-t -^^x § :h o 

[0 0 2 0] 
[0 0 2 1 ] 

giJ<^«55^^«AL«im^^-^:=^v>v^, r»0^?iJ t ^^^^ o Ut L < it. 
[0 0 2 2 ] 

:^mm^^^^^^x [m.m (tissue) ti±. mm^^^t>^i^^^x. m—(omm • m 

hK^i3^^fih\zw^^fit£\-^o if.mMmm.hir^m.mt. ^m<o}i(Dm.^t.fz\t^'n 
a*c7)M-e^ iv^o ^^m(DUt\^^^mMr^mx\i. :^mnmmt'r^'im.ti.x\± 
. iflLi=M^. ^xf^(om.m^mwhiv:i>ii^^fihK 

[ 0 0 2 3] 
[0 0 2 4] 

:^mmmK^^^x tfzn r^wj (organ) h\±. :sMmKm^^hfi. ^ 

tt^ ^ oTv>^«^t#^v>do — ^t^#.l;Hl&« (fl^}i\ «%) xit^'Um^^ 

[0 0 2 5] 

:6fzit> (omm ^ Mit =^ Ms-r 46 {i , -j^^n c Tti-tit* ^ i- ^ ^ 1 75^' 

T r o w e 1 1 •S>fc t^;?)^'^ ^ tt^j V^o Sfi® • M • ^ 

* 45. 2188-2200 (2000) izmm^fi-^ «t ^ '&::^^*fflfla:^« (^Jx.{f. 
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•recirculation type organ culture)^ if) ijsffiv^^ 
[0 0 2 6] 

CM) (M;i(ir. n^-^V ( I M> IVM^&if) . 9 5-V^if) , 

-c. ummt^Mzmm-^fzii^-^ii^ m.m.tfz\t^'u<Dw^x. timmm. mifc 
^•^j:^<Dm'\mkt^mm(Dmmtfz\i^'nt'^m'^\mmx^^^tmi-t lv^o s/c. 

^ o 

[0 0 2 71 

U^L\^^o ^(DXd^J:MECi^v^IisXxri 1 ^y/^^nii. SDS PAGEiSj:?^^' 
y^-^i>m^tfz. SDS P A G E ^ i 0=V ^ ti i X -y-^n h J: 0 ?tfli- 
ff ^V-^y^mii^J:t\ ^^VMiPE Biosyst e m s ?3 A^nXtg^^ 

[0 0 2 8] 

i<zm^^mm(D^ ^<Dm.mz i>ti, t:^^Lx\^^fzmmizM^^itm^^^d o ^mm^ 
^zisx^^xmrnnw^m^-r^^jmi. ^•^h^>";>'i3j;cfa^:^v->^'fe (H&E^-fe 
) Kx^mwmizx^vfm:^:d^itm^'<zm\^^hfi. ^<D:tjmii. ue-^^^zx ^m^^if 

v>T 1 0 OmmX 1 0 0 vcim(D-mmK^^-f Z>m(DWi ( = lfflS&fi) ^fti^l-'S.X^l ; iK^M 

t::jSi::-cft^^1ti5: 8 Hi) ^tv^ ; n^hn-;^ 

. ^^m<Dmm.^i Q Q%tirh) \zn-t^m^^nm-^:^TM^^^-r^, ^yyu~ 
)v\zn-t^n^\t. fflx.ii\ ^mmm.mzn-t^mm<Dn^^mm%^mt-^^^hi}^ 
xtho 'iit^x. ^(Di§3^^ mmm-^^ (%) = {mmm.m.^oi0.(Dm / 

^(Dm<Dm XI 0 0T^»ttii-^Ci:;6^^-t:-§^o M^Wfit/c. ?S^^i-^DNA»^ 
i»J^-r ^C:^:trJ;o-C'fc MSt- ^ i t id^X- § ^ o IffliaWI" ^ D N A c7)»coMic tj- 

fi:a{i. -«S:t::Mt;i3tt^$HMiij±:Mt-'i>i t^o-'^nearv^^^a^f,-^^^, DNA^ 

SM^S-S^^'^^v^r^&^nT^ 19 . f!lA{f\ Molecular Prob 
e stt<^H oechst 3325 8 ^ t^O^fef^^^Mv^-caiiJ; f?WtB L/cDNAfi 

DNA^:^i;#MB<JtC^^L. id-oMfg^^^^-l^r^H o echst 33258 (E 

X {mmm:) 356. em {mm.m 492) ^^^s^-^^. jftffi±?tt'ODNA:i:* 
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m^^mti^xm^L. ^■mi-^^t-^^'c^:ho ^^m.^'Dmrnn^^-^^^ r^#rtt;:fev^ 

[0 0 2 91 

[ 0 0 3 0] 

[0 0 3 ll 

[0 0 3 2 ] 

o 

[ 0 0 3 3 1 

*0^ffl#t^i3V>-C r^#l*lj t/::{± [4^^^] (in v i vo) i:(±. ifc{*<D|*]f|5 
[0 0 3 41 

:^mM^^^i^^^X r^>H^>nJ (in v i t r o) i:f4. <DM^E^^<^f^^''^ 
[ 0 0 3 51 

[0 0 3 6] 

[0 0 3 7] 

:^mmmKi3\^^x [mmi--^ (ecm) ti± [mm^mw} t^m^i-^. ± 

&mm.. ^±mm^f^^^'T'f^Bm. (somatic ceiu (DmK^^-t^hmK^ 

v^^o mm^^^h') ^^li. m.^o^mznx-^j: -r^x'Dmmko^^iz^^^^^j^p^u 

t^<Dmimtz't&MtKizm^fi> mmj^^t LxitmwMm^^z^m^m-^^^^o 
mw<D&^mj^^^ii^'} y ^'') (mtt^ ^^m) x^^. ^(D^m^^^w^ 

i c 1- o f i b r i 1) . m^. mmmmoy ^ y'u ^^1^ -^y-^j: t^<Dm^ y^"^^ ii&^i^ 
^tfi^o mmK^<ti.fzm.m.xi>&:^mMi±m-x^ mkim'^^^xaw^'^wmmK 
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^7. {fzhTLit^ :L^:^^y^ ri^-Yy m^\t^ IM, IVM'fcfc') . ^^-^'feif 
[0 0 3 81 

'^ftifcl- ;s ^ J: o T^fij^-r s ^ t T^i^'T' ^ ^ o is v> rffi lb tL^ ti 

> — laS^^ lOO^/mXlOO mrt (7)^:=-y h K^W ^ . >7 h LT^9 
/Co H E ^fe J: ^) ffi,®-^} Jt i3 It ffll^^-^ VVi^T. (D^m i tfi^ L . 

[0 0 3 9 ] 
[0 0 4 0] 

2^i3g,1iB»-ei4. ( 1 ) 5x3 OmssKDMW^^^-^JJ&o {^^mKizW}M&^^(Dw3in 

(3) ^lo5it)|i^Lmif.^Ct-eicm/min<7)^gJg-e5Io5i^o iiV^dfls^^^fTd ^ 
[0 0 4 1 1 

[0 0 4 2] 

<i:^>0. 8. 0. 8-1. OMPa^i:') LTV^T J: V^o 
[0 0 4 3 ] 

#y^^coviij^i4. mmm^xjm Lfz^immm (tensillon oriente 

C) t?^ ^ i t i -2) o *#:fi<Jtr(±. Ilii5mmft$3 0 mmOOTJbc*#^fett:^tnI 

fiKmM^fi^j:^^o m^KBcx. i^t^izmir^wmt^ m^it. ^i^-^j: < t i> 1 2 0%. 

[0 0 4 4] 
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ilj^4^^°9^-^5' i^m.) xmmir^^tTl)^X^&o jSimt^ P-D {&tl-m^) P#=S: 

Ln (P/Ps) =^ (D/Ds-1) (1) 
X-^m-^^^t^^X^:ho P s i3 it/D s {i. l 0 0 mmH g -e<7)^ip{fi*7Ki-o Pisi 
t;''D^^<7)P (ffiti) icjBlt^H® (D) (Dj^^Tj^-to 
[0 0 4 5] 

1) (Di^KmXLX^ ^jjt^^tBi"^ (Sonoda H, Takamizawa K. 
et al. J. Biomed. Matr. Res. 200i:266-276)o 
[0 0 4 61 

:ifmmmz^^^X rM«'14^T-J tit. IItK* (:^;v>3<^v». I|4T:^^ 
Mflifttt (amphiphilic) tv^^o 

Mi;iE«t-^i-<. tfz-^(Dmm. (W5^;vM) ;y.±-e{i5-t;vfc J:{ftL^^^* 

^^^w^m^^o m':^x^mmmKis^^x!^mmm]tmMmM^'?-tit^(DMm'-^^ 

X J; »9 ~m^mK6^^i)m < PJ:* L. g S ^^-^t-^ ^^Pl^t-Tlf ^ - ^ ^ 

MSi±^iji4. -m'^^^^^Mhmx±.(Dm^x\^m^f^ i%) ^ x^tzifi-^x 

J: o x^^ {zW^-f ^ - i: ^S^'"^' ^ ^ o 
[0 0 4 8] 

[0 0 4 9] . 

>&v^MiiS'i4^i^=^v^^o ^?tL<{4. ^(Dx.^i^^i'itT^mw.hLx-^^u^^mmz 

j!!kat±. ^-b;Wbb'fcv^MW14^^^^^tL{ft^<^J:^=&:S-T-=^ffiffibT^) J;v^^s, t^t 
b<t±. 1, 2-j:-'K^>'F*°U-^-^M^ffl$tL. #tc*°U^f-V>i5^U =3-;i.75tMv^P> 

tt^ o 
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[0 0 5 0] 

•7- jcf^ VViJ-*!; J;ot:3i^$tL#^;J>^ SDSs Triton 

X - 1 0 0 (mw^m) ^ if ^^MvSi4Sij =^ . iJi^ 5 -b ikm^m t± 

[0 0 5 1 1 

*B^^*lc^-v^-C ri, 2 -j:-5K^~> F'i^V-^-J t(±. ^ y v-t LTO 1 , 2-J^ 

53^°^v' K7^)5^^LT^^$tL<S.i^°';-7-^v^^o 1, 2 K*°V -r- i: LT{±, 
ai^vy^^v K*°y-7-f /iii^<^3>i^°U V- . 7°n H° V >- :t ^ v /i 

fzi±^(D^yi^')-7—i!}^mifhi^^i()^^fthK^^-^M^^o 1, 2 :^ 
V K\ y°u\£uy^^ly v. -7"^ v:/^^-> jctf n n t F V 

if^tf fj^L-S-f-tLPj^CPl^^tL^V^o 1, 2 Fj}^°V V- t LTti. ^•^ 

5jx°U -^c^-?^ n-^VJ^ f^a^^^tf twPlfe^tL^v^o $?tL< 

1, 2 -^^-K^v F'i^°U j^^i/;^^-iJ ^"n ii > 'J 3 - 

;v^if^^~^'£.y55~'5-tL^t'|5I^§tL>&v>o ^> o h ^b^t L < ii. 1, 2 - J^'i^"^ v F^J^" W 
-ii, 5Ki;aL^V>i^-V 3-;v-e^^o 0^ L< {i^ 1, 2 - F5^°U -^-^±^ W 

[0 0 5 2] 

2^§gffl#t::*5V^-C r4^°V =f-^v (PEG) J tii^ v>i>-V 3-;vco 

:^,^>v^^ ^-f- V F(poly (ethylene oxide)) 

t'h\^^t>fl. HO- (CH2 CH2 O) n -HXm^fi^o ^i-^l^it. 
U^(7)±-^i!)--htiM^f^Xi3 , f!lx.JJ\ Union Carbide (Carbowa 
x)^Dow(Polyglycoi E)> Texaco Chemical) Jef 
fox). 01 in (PolyG)> BASF Wyandotte (Pluracol 
E) . Hodag. ICI Am ericas (ATEG).Nacalai tes 
que. B:^mm^J:t'^^^W-^^^X^^^o M'W. PEG{±> ^i^^^M-^^ 2 0 0 t 6 0 
0 0 tomx-^^o ^(DH 9 ^ P E G t LT{i. Nacalai tesque<^pol 
yethylene glycol (H(OCH2CH2)nOH) #33-^4 (Mxff, 
200. 600. 1000. 2000. 6000) ^J:W^^tii)^mf h fl^o P 

EG t LTfi. W-i^'^=^^M:il)^ 2 0 0 ^ 2 0 0 0 t <Dm(D <D:dm^^ hfi^ o il-t L < {J P 
E Gfi. 000i:2000 t<Dmx^:ho )§l\(DMt Lv^^JfeM^-efi. P 

E G ii. 1 0 0 0 &.yX'^ t9#^o J:l90tL<f±PEG(i. ^i^^^M:^^ 

15002:2000 t(Dmx^^n^o ^(Dxd KPEGi±tsm^fix\^^:h-fy^. mmo!^ 
xm^nx^^o 'feis, :^mm^^zio\^>xw-i^^'^M:^xzf^=^mi. r^^yy (Da i t 

on) X$)h^o-to 3^fi|0gt-i3V^-C4Sffi$tL^ P E G«. ^"^m^MX^^^tmi-tL 

&o :^mMK^^^xm.mm'[t^mM-r^fzibi<z, FEcmMt^mM m^i^> ( 

^S^tf DN aselcOJ;d=&DNase>fe t'(D^ ^ VT--H^af) . ^*IS#^iJ^ t'^^ 
ts'i)^^i^(bKm^^i^^^^^) ^M^^ ^ t^'^X^ F E G Kk^\-(D^t^mK^M^^ ^ . 
m^^^^ P E G(Ditfzltmmii. ■^0>fb^l;K<7)^^E»tCj;&C-C'»L#^o tl-tL 
< ii. »ffi!l!^>& t'Xm^^htL^mmti^X < . . 1 g/m 1 iy>± ( l O O w/wm 
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[0 0 5 3] 

'^;tv#?Wt::AtL-2)i r»1-J tv^^o t^-oT. ^-txmn. *?tL<(i. 
[0 0 5 4] 

[0 0 5 5] 

W-^^l^&^^l 0 0 0 - 2 0 0 0(D^'] J^^v>irv 3-;v^^^v^t-*t-X®<^ 

'ft&t::<b^ati^2ksi^-']!i$n^j^'^^ itmmmit. ^i^^^m-^^i 000-200 oct^^ku 

3-;v^^v«m^^^-<7)^t?i^ DNa s e I vtm^'COM. ^5^^;^^;^ 

[0 0 5 6] 
[0 0 5 7] 

/ii:x.Jf CsHs— CHs •+C2H5 • 

fzt^l,£ CHs •+CH3 COCH3-^CH4 +CH3 COCH3 • 

fzt^ll CHs •+C2H4^C3H7 • 

fzt^i£ n-Cs H7 •^C2H4+CH3 • 
5) mmBif^L(DKJ^^, ^fiKii. 
mS-^KiS CHs •+CH3 --^CaHe 

yfi&J'ltKJAS C2H5 •+C2H5 •-^C2H4+C2H6o 

[0 0 5 8] 

=lrV>^o Wmi=-2'jiI=^*)O^)C0{4. If 7v*;vi:v^^o 9 v :^ ;v t LTfi. ^ 
y'>. ^m-fkjjc*. >&f5tft;2, 2-i^y^~)\^-i-^^V (DPPH) 

miiE# 2005-3017514 
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^-i? : 16/ 



[0 0 5 9] 

:^mmmK^\^^x [^p^^i^kib} =^$it/c^^t'd>e'^f±. ^i^m^umz^if^^m^ 

[0 0 6 0] 

xmli^^^^^ ^WPiM^a^ m^^mMims. 7 mMit^«^ t') 
if 7&5^if ^ ^ PIS ^ tL o 

[0 0 6 1 ] 

mmm'^M. m^m§:^j:t^zx<^x^tm^^i^mm^fix^z^o ^(o 

l,n\-^\^x^^fzmMm\U fiJx-«\ >^;v^^*- CH3 ^ CH2 

V - 7 V iJ )VW^M <D Xh^o 
[0 0 6 2 1 

i oT|ftfg-r;2> i ;5.o ^:bi6t:#^cOfev^9 (f!lx.{i\ - OH 

) tzov^T fA%^^mm. mm^mmi^. ^ v^:^^m^^j: tizx^x^^^mm-r^ 

2^§giffl*l^*5V^-C [jm tii. 0.001 mil i (9 'JjfeV^mjt&^lrV^^o 

-xmi^^itm. 100 keV J.:J.±co5fcl:^'C-^^- ^t^^^o at. M^«<^^^>'V^-^ 

m^fhfi^T^^. ^°Co 6 0) . ^^^Cs («bv"i7A 1 3 7) coMWt LV^o ^ 

[0 0 6 3 ] 

7lt<7)HS#S(±. k G y W-e^^-t-^i t;6^'#-< . MMrBfi. MMMtt. m.WM<D 
[0 0 6 4] 

*BJffl#tc^v^-C r^^l-^J ^ti. "nrtMli<75ffiv&:^ySltJ360~400nm=l:±|5at L, Tl?! 
[0 0 6 5] 

2|s:^|ffl#lCioV^T rxmj fcti. ^H^im, v«^^~0. 001ninm±. 0t 

L < {iO. Olnm-lc+ninfMJK <^l£ia<7)mit&^ ^ o feV«1IJJ «3tM:t]75^^;'v < . 7 

-mM^Air^o xmm'D^.Bm-^^hm^M'^^MS.x-hmL. :i(.nhtznmm(^WKm 
^^^x^^ir:hxmi^iiMmmmm^^mmj:<^ mmmmx&]:.:h^m^^^ 

X^^J:Xmx^'oXi:>m^^^^tij^X^i>o Xm(DmMMtLXi±. ilt. XM/?)^^.fflV^ 

v^o m^^UT!)^hmfz'm'?-r^i-i^_'^ ^~^}^ yMmxm^'^f^xmmMizM^'^^'(j'\ m.^ 

miiE#2 005-3017514 
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^-P : 17/ 



[0 0 6 61 

[0 0 6 7] ^ 

9 V >^ ;v .^JS ^ :i: =^ V ^ § ^ e> ^ ^ ^ ^ "^^ ^ * o 

[0 0 6 81 

[0 0 6 91 

tmm<^nm. xmz^^'xi±ymtmm(o^Mmmn. mmf. y^j^-^^mmf. pmma 

[0 0 7 01 

:^mmmK^^^x r*^J ta^ ixio- ' PamT<^i±tj^v>-9o 2^BjiW«t^:fev^-c r 

mffiJ Tii{i> IXIQ- 1 Pa-lXlO^ Pa<75|gH<^ffi:tl=l:V^^o 

[0 0 7 1 1 ^ , ^ 

^78%, m«2i%, T;vn^'>i%, z:m^bR*o.03%, 7Xm^m3% t'^ or v^;2. 

[0 0 7 21 

. ^^'l3ti> ^Kfitll-l 0 0 o 
[0 0 7 31 

[0 0 7 41 

[0 0 7 51 

:^5§IIB#^-^V^T r^aM'tt^^^J (physiologically active substance) IfflHs 

aiSE# 2005-3017514 
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^-v : 18/ 



tf\^ho ^avStttJKti. 5c^tc»1-;s> '^jCOT^^oT^. ^m.^fLfzi>(D-t:^i> ^\^>o U 
[0 0 7 6] 

[0 0 7 71 

:s.m^Km^^hfi. mm.<^mm^i&Mtfzi±mm-r^^^M^^^io ±i?»H^i±, ^^m^ 
tfziim^m'j-ti>\^>t>fhz.o mmm^it. mm^mtfziim.mMm^^^^-''c. ^m^m 

[0 0 7 8] 

. ft^fiut'ti. M-A-^WL^^nrnm^ (pdgf) . ±.^nm^ (egf) . mmmu 
ii^HT- (FGF) . i^^mv^mummm^ (hgf) . MM^jmmm^ (vegf) <d 

[0 0 7 9] 

^j-'f f * J; tfitma?-^ }^(D^w^md9.\i~m'. m-mnmrn. ( r e a u n 

d a n c y ) i i: ^> . J; «t|-e^n tL^ -ij- ^ h ^ f {iii^iia 

[0 0 8 0] 

(embryology) . IrI^^%^ (developmental biology) >fe tic jsv^TlSffi $ :?^-CV^ 
•t- Ifflia^a^'v^ 5 ;5 (7)3S o fzmm'i-^Mk f T^c filfflflas^^ WMir :ho ^t?r^i^ tc 

[0 0 8 1 ] 

ffliiE# 2005-3017514 
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^-v: 19/ 



/>:a6t::^v>P,tL-& ^{)00-r-<T/?)5^'S,^$tL^o ^ftit LTti. -e^T? Kf-- (donor) (Dm 
^tlJ;oT. (i^) WJt (autograft) > MMJt (MMm^lIJt) (allog 

raft) . mm^mjnTbmifhfi^Tb^'tfihiizm^^fi^j^^^o 

[0 0 8 2 ] 
[0 0 8 3 ] 

^ miMi^-^^ h mu $ ^^'l> Wit ^ a o afSSlJ 3& c h e. ^ [WiflM^Sttit > # 

[0 0 8 4] 

[0 0 8 5] 

TK-^-J m^^) iv^do 
[0 0 8 6] 

tcfijt(^^v^^s<^a^fii»^^'(^#i-^^ (-r=&^^t>. te<'f**>>fc^^^?5) ^ -^^KiBm 
L-A^m^^^cit i}^x ^tj:i)^^fz mm is v> T ^ . nmm^mm t tz Ma#ffi>t ^m^^ 

^^t fg ^ o ^1 1 ii . * t ^ o /c^Hh^ o 

[0 0 8 7] 
[0 0 8 8] 

g^) S5^) T'^). mmmmm^ mm^ mm) m^) mmm^x^ xx^^o ii^m 
ir:h^w:^nd ^ti<zx^mm-t^^t:fy^x^:ho iUBKiB ^ mMir ^ mmimm^m iz 

K::^^') . rTM^#:J (0KT3. ATG^i:') 19 ^ ^E*fi*l^6^WJIg 

'{^tLXl&W<D^ iomnx^r^oi-LXx^^^l^mii. rv^n;^;K';>^ TW^t^'V^'s 

fi^ ^ t^mt L\^^i)\ 'Z^ir\^^-z^mxiifj:\^^o '^^x. ■Bmkz^^\:^x. ^m^%m^*^ 

[0 0 8 9] 

ffliE# 2005-3017514 
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^-v : 20/ 



^mM-^Mm.am^^hfi^m^. mmit. t^(o^m m^i^. mwjm. m^mmm) 

[0 0 9 0] 
[0 0 9 1 1 

?Lt{it; mm%. imm. ^mm. mmm^j:ti -c-^^o ■x^mtL<ii. 

[0 0 9 21 

B 'L>IilflLl=^1>^lt 2 0 0 0 ; 2 9 : 3 8) o 'l:^JflLl=^^wi5^t^ffi^X^ (tissue eng 
ineering) X-\t^ tLfclffllS. «^t/^^'ifiL«l*l<0MlcE^^|!fe7&^'nrtg-r. Mltf^ 

[0 0 9 3 1 
[0 0 9 4] 

2. F^-=^#^Si-S'jej^^>0^''&v^o 
[0 0 9 5] 

3 . ^ i M<7) i6 ft v>]it At±^^'»3#-^- ^ ^ o 
[0 0 9 6] 

W fi^ MtJ^^^ < L o 
[0 0 9 7] 

[0 0 9 8] 
[0 0 9 9] 

Il^y{)^'it±i3 9 - t ^^'-r- i <2, (®mili^M<^«ff 2002-2003 ; itrx^ p 
2 9. 2002 ^mr) o 
[0 10 0] 

Ai:^<o—mmmiimm^m-iiz^\,^xm^ux^y). ^mM^ttz^KDm^^mi'^-^ 

ffiSE# 2005-3017514 
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^-i^ : 21/ 



::^mU^it^:^^izW)Mi^i^(OAX^tLr'BE^i%X^^& (Gross C et al. Ann Thorac 
Surg 68:919.1999) o Y^^^J:^^^ tX. /h§ v^-^-^ Xco^^l^ffl^^'^ =^#'&V^JJf 

m&X^Z>Wi^i)^^J:^fiXi5ri ^ ^mj^m^^^M^X^^ (CrossC et al, Ann Thorac S 
urg 68:919,1999) o 
[0101] 

\.^mmo fz ib ti$i#fc ^tL^^oT'^t). -^^moymM t± jy^r <^ warn t:: pis $ ^^ ^ -< § t: 

[0 10 21 

io<D^®t::i3v>r. :^^m\t. ^ )VK^^^^^^fzm,mmtm^-^^^'f ^ o -co 
«Hjt±> ■eoi^^fe't', m^i^. ymmm) t^<toT. ^B^t^a^^ 

[0 10 3] 

<blH.litr(±. ^i^\HKiB\^^X^&Km^MMir^\y^J^i^i&<^^'^^^^^^^o tfz. 

umm^tmy^mmt^^Mm^i'hfzo v v:^ ;vRjs^=ff ^ Tt:!?-^. -li-v^-if 5 t? l^- 

(bi±fmyf'^Mx^ofz^tx^:ho 

[0 10 4] 

. ^ V ^ ;^75^^^sa^^::a^-r ^ ^ t j: ^ T#m#tt ^ tL#;g. o ai&^i--^ h V 

i^O^^(7?lifIii. #M6^Jv-:^-tc Jc^Sfe-fe/^iflz J:oTJhrd ^ t^^-Ci^o Ji^<^J: 

miE# 2005-3017514 
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^-v : 22/ 



(Koide A., Hayashi T.eds(2000); " Basic and Clinical Studies ofExtracel lular Ma 
trix(ECM); Aichi Shuppan Co.Ltd.Tokyo, Japan CAN: 133. 333-569) i)^. '4t^<Dlv'l^X-m 

V mt^7!)^^mM i o Tit^ $ tifzo i>ttfz. mm tti>Ktfz limm^n 

[0 10 51 

^(^M^*^^{i> 3 0 %mT-e* i9 . iXmm^'iU^ 2 0 %mT-r-^ i9 > L < 

am 1 5 %mTt:-* X<ontL<iW^l 0 %^J.TX^ 0 , $ L < 5 %m 

. m li? S t < lilt) 1 % J^J^T-e ^ i9 *K eti tclBI^Ti)^'^^ L * i t $ ^> 1 L 
[0 10 6] 

T-e^^), ixmmKitm4: o%&.rx^^^ tt!-tL<itm3 o%iikTx^y). x^tjtL 

m 1 5 %&.TX^ ^) , o fc^ t L < (±1^ 1 0 %J':iTt?^ y). Mi^UtL<m^5 %i^J.T 

. :^mM<DEm^mmir^fzi!bK. :^mMom.mt. ^(Dmm^^ L-x^^fzmm^^m-r 

[0 10 71 

v^f±. «B^<ofl^ifflMkMt±^ mm^\-'^ ^ v ^;^<75?ft^?^^iiJS-r^ - 1 ir j; o 
&.±x^ ^n. utL< 7 0 t fzm^ s o %m±-e^ i i9 0s l < i±#tj 

[0 10 81 
[0 10 91 

i Lv^o ^lf^^'m;^$^^^ - t =^M^^v^;{>^ yMMJi^ /i^±t/K^-M 

2005-3017514 
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^-i^^ : 23/ 



[0 110] ^ 

2 5 0 kGyT'^^o Jif^iimi$$tL^^^=l:Mt'fcV^^^ 2 5 0 kGy ^Sx.^t, n 

=^Mx. i ^ 'feBsM^T-* -C ^, ^ - ^^-^^ ^ ^ o Sf^lr::^^^ tt;!. i ii ^ 
v^7&^\ y m.W'M^ tLTii. lOkGy oSt? ^ o T i" ^ :^)^'-e § ^ c PS|t 

[0111] 

L < {i. 7 la'fe ifOflSj^iii 10 0k G y J^T-^^^I^ ^ t-A^^^l-C-^^o Mm^^W. 
M$^x^-^^Mt=&v^;&^ 1 0 0 k G yJ21>T<7)|EH-eti. ^ Lv>ffilt5^^<7)jg:T;5^15 i: 
^if^^tL>&;&>o/i5&-t>t:■^;&o li?^ L< iiTPli: LT{i> 4 0 k G y J^^J.JiOMM^'Irffl 

[0112] 

i f9 0 1 L < BS.Mfi tLTJi. 50~80kGy (DmMm)^^M t-ffl ^ o S 

It) m^. mm^. mm^. -^^^^ tK"^. mmmn^^^^'^^^^^^^^'^^^ 

[0 116] 

[0 117] ' ^ ^ 

[0 118] 

fflfE# 2005-3017514 
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: 24/ 



m'd8 0%&.±. xy)tJtV<itm8 L<{4*t)9 0%m±T'^l9# 

\^>fz) m.m^m^^±.(Dm. (m^i-£. 1 1 o%m±. 1 2 o%&.±. 1 5 o%m±. 200 

[0 119] 

«mii5<73J#^. ia.«ffitt, /3jili:-^l->r i:>6^~T-§;i,o ^it<7)*m;^&fi. 

&.±<D ^m<7)m.mm^^i^^ *ftL<ti, ^tji si>k±<Di3m<7)m.m.mm^mL. 
tL<im2 o&.±(D i3m(Dm.m.^m^mL. ■^hKUtL<itm2 2&.±<Di3m(Dmm, 
^m^^m^^o m<DmiimmKis\.>x. :^mmmmmimmt. ^Mmom.mi}^^^x 

V^/c yS'(ilO^^>^ < ^ ItJ 7 5 %&.±. UtL< 8 0 %m±^ i 19 Itf t L < t±#^ 8 5 % 
[0 12 0] 

si^itM^to -e^o-r^iv-o ^^*Jtract±. ^ 

[0121] 

coa^-^'*oT^ J:v^o t^-:>-C. ifO^^I^ (^Jx.{?> V^iUlJi/. 

l{it;E&*CDa,»ffiv>f,tL. i L< WfLttlijtJ (fllx.(i\ fifta> i^l^M. 

I 0 1 2 2 1 

xh-oxi^x^^^c t^oT. mMmtw^i)^^^ir^^^<2.^^^z^^mm^f^x^^<. 

ffiiE# 2005-3017514 
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^-v: 25/ 



m-r^o :^mM<Dmm^immmm^i^n^Mii:tLxi±. m^^^. &/t> laWs m% 
. wiii. ifM. mm. m. ^m. m. i^m, mm. m. mmmn. mm. ^> ±& 

^-^^^^^f ^^^^^5'^^-^^^ ^'1?^^^^'^^'° 

[0 12 3] 

i,z^^-r^M.Wi^'yy hx^^n^o 

10 12 4] 

L<t±. W«S*<^«^^'fflv^e.tt. j;i9»tL<(i^ liS«% (^J;t{i\ 
[0 12 5] 

I 0 1 2 6 1 . * 

^|&0JtCj3V>T, :4:|&0^(7)M^-"9'7 h^^'iSffl^tL^TO{±. ##t"Ot^(^J;^'&tl5k 

fi^j 13 if o j: d 'fe mm^m. s^«f ^> 1- ^ i 5&*'-e § ^ t ^ ^-^^ 5^ ^ ^ffl t± ^ 
. wm. 'tm. mm. m. Wi^. m. ^m. mm. m. m^mn. mm. #^ ±& 

[0 12 7] 

m<om'mKis\^^x. :^^mm%mm.&^'yyy. mnm^'yy mmm^^'yy}^ 
^mnmKJ^^^isMLtj:\,^:^^hx^^o 

2005-3017514 
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'^-v: 26/ 



[0 12 8] 

{f 1 2 - j:-*"^ K'}^" V -7 -) ^^-sTtf ?S'<ittcg:-rifl ; i3 i (^X ) i (OMt^ 7 v 

fc'O J; ^ ^> <o ^ ffl v> ^ ^ ^-'-e § . Iffl!^®^^^ 1^*^ i: >&^T- § ^ ^> co-e ^ . 

;v4tLTv>^v^Mc7)MW14^T-t±. 1 , 2 F=K V 19 . J; i^^if t L 

< (PEG) ^ -tMbb^ v^>fcv^;l:fcFJ<^ ^) <^t?^ 

[0 12 9] 

(i . mm^mm<Dumm:^' ^ ^ * ;v rjs:^ =sr s -c \.^m,mmmm tmMm^i^- 

[0 13 0] 
[0131] 

[0 13 2] 

:$:|^0^<^ 9 V ii^^T) i 9 f^^^m.^^^ P E G ^ffl v^T ^> ^OMM?Mk<^^A 

^^M-r^-^^^^-^'^*^^ 1 0(^«f^l8-t:i±. PEGO¥±&^^4t±. 2 0 0 ^6 

0 0 0 i:coFBl-e*^)> »t L< fiPEGOTO^i^fifi. 200^2000 h(n>f^X%^ 

fit;jscTj!3iSB#rBi (t%-t-B#F5) =^^MLTp;fMco«)^ (^ux-tf. m^M) ^M-r^ 

1 i:;e/^~-e^-5)o 1 ooli^t Lv>|^»i^-trti. tcio v^rffi tL^ P E G <7)^*£j^ 
^i{±. 1000^:2000 hcof^-C-^^o SlJ<^»^ Lv^«m^tr{±. ;$:|&H^t::^'V^r 
fflv^P,tt;S. PEG<^W^?-l:ti> 1500^2000 i:<^F^-eab^o S!JO^j!ife51^t^t-i± 

:$:||0^t'i3V^Tfflv^^tL^ P E Gc7)TO^^Sli. 1 0 0 0 mTt:>^^o 1 
0(^Sf t Lv^*ife?^&^-e^±^ 1 0 0 0(OTO^^S=lr^i-^PEG=S:^v^;g>Cli:W* b 

[0133] _ ^ ^ 

M^t^m^^tL;i,it=^M^ 'feV^^^ -^11. ffiv-^:ix^PEG<^¥±&^^fi^^'i^< 
;5>i5i:\ ;S5iSH#FBl{±®v>i ^iWzW^^t^-^^^^o ffi 1?, P E G co^t&j^ 

^^«-rX®X5S(i> at 3 O^S-jy-i-W^s J: »9-|gfi<Jt'{i3 0^5-K~6 O^F^tr^btL 

ffiiE# 2005-3017514 
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^-v: 27/ 



^Jx.{f. PEG) (^?J:d 'iMM'fe:S^^^^-J^^t^"^'^16'-> 

mifttt^^^-^tpW^'fti-Xflii^ 3 O^a-i !9fev>Ps1tT^:?^x-C^ iv^o t/c. 1, 2- 
^ ^ b . ^ ^ O B# .-^J : is V > T S $ ait ^ BJ » I ' 

iii^i^T. t:^»^~-e§;g>o «0^(7);&-ffit'*'v>T. ±bbm 

{^1 s'Ctm 2 5°C tofnV -e-^f ^ tiT ^> J; < . 3 7 Vx-trt>fix ^) J: v> 
o iOXjgii. 3 7°C=^®^'l>?a;K-e^Tt?:}xT^ J:v^o 
[0 13 4] 

:f:|§0j!«O^-Sll*3V^-C. 1, 2-J^*°^>'K'}^V7- (^Jx.}i\ PEG) {±. ^fgltft^ 

Tt:^'^. PEGM<^zftffi{±. t^(DXd^£m&<^i>ox^^<^-x:i> me 

[0 13 5] 

fzfzL. mmmtLXFEG ^^41 0 0 0) ^imir^i^^. '^W^'M 

2 K^J^W- (Mx.{J\ PEG) (±. JfO J: 9 J;v>;5^~ 

. 0tL<{i. 7jcw#t'-^fti$tL. mntL<ii. ^m±m.7K. pbs. t/iM^T? 
ffl $ tL M ^ (7)mu is "ca#^$ffl $ tL;g, 5 ^v-f b l -c * v^^yt 

tL. fUxff. PEG^ ^^j^yyi\:^°')'yi^'^y. ^y')::iy. mma (a^^;v^a^:5^u 
v-y {^y^^yvyXM) > PTFE -r h 9 7;i/:^nj^^ vy) (Mx. 

«\ T-:7n^ (^ItlSIl) t f;(±D a c r o t') :*«^tf ^ tL;!):*^-?-^^?? 

. ^>j-)Si-^'fa(7)gitci3it^^*tJt) mm\^fz^°'}'^~xh^%z,o 

[0 13 6] 

1M\±. DNa s e m^\^. DNa s e I) (D H ^ iS^-^ ^ -^^(D^Mh h i^hz^AT 
t>fin^i)-. t7t{±DNase DNa s el) (D o ^ -^<D^mi)^ 

[0 13 7] 

ffiiE# 2005-3017514 
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^~-J : 28/ 



?■(DM7{»*+:^^'^*^tL:}^{f. ifc^i -9 ^^F^-t?^f ^) i v^^^ 0 . 5 0 PB^~ 
5 0 F^^^f ^^^^#^o $ftL<tt. ?5fe^-rSXaiC:fev^T. (^!lx.iS\ PBS) 

[0138] , , , 

, W^Wmm) S*<^aii-tr^)$>oT^^ iv^o t b-vcoig 

«'fi*(^ffl.,m^^^^v^^>:J^. j:^)0tL<«. BSfLStl^ (i^Jxi^, i^) 

[0139] , ^ ,0- 

)f(Di.nfAmx^^x%x,^.^. ^^■mmmx\±. i^mm-75'^\^^^^xm^^h^^m. 

'I^^^'f^^-r^ lets. ^BSa^-^ \')^ysf£ Ifcom'^co^ifi'Smx^ i9 ^ ISflfeKj^^^ 

0 0 0 -2 0 0 o(^*°y-^5^v^:5''u a ~ )v^m^mzw:irii^(omK^t^m 
fsimiom^fi^^^^ ^t^mmmit. ^-^^^m-^^i o o o~2 o o oo*°v^^v>^' 

i; =r-;V^;tYMJi^^1-C0v« (150 ^{f. DNa s e (i5fl;i«\ DNa s e I) (7)J:^^^ 
^ ^ y _ ^ ;v T ;v b Vmm. 4iil(7?TO^T-fi ^ ^ V V > V 3 

jiii(7):$:|§H^<;o^-fe;V'fkb-cv^:&v>«^coM«i4^^ (i50x.«\ l, 2-j^j3^° 

VM±. -^Jxf^^ 0 0 0- 2 0 0 0(Dm'}:^^l-y^'') 

-rx^l(7)#^;'^b^fi^^^^ka^^~M$^^^^'^, 'fb^ati^sfi. TO^i^»^n 000-200 
0 *° >; ^ V > iS'- ij 3 - ;v#*v#v&(7)v#v^ ^c-fti-xs ^ KMir xfl =Sr ^^-a- L# ^ o 

[0141] 

loco^MMt^isv^T. ±^<^<b^6«i»{i. -Wfg'lft^^^^SiJ (^flx-if. 

ffliE# 2005-3017514 
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^-v: 29/ 



-IJUx-Jf. '>T>-f 5 F (c y a n i m i d e) . 1 -^•^;V- 3 - (3 -v^^J^T^ ^ 
-fu\d)V) ^)V7?iV^^ KHKu^Di; K (EDO , (4^°'; (^'Vv^v^V^- 

) t /^(±*«^1J PhotoMix"^^ (Sulzer Carbomedics 
Co Ltd. ) i)m^fhft^ifi^fth\iZW.'&^M\'^ (##i:tT. Bi ornate 
rials (2000) 21:2215-2231 *#HS<^ii:) o 

10 14 21 ^ 

SlJ(7)«Mt:::}3V^T. i(7)jb^fi^jM{±, D N a s e I <^ i ^ ^ D N a s e ^ iTCT) ^ 
^ ^r~j£X'(Dm^^^^^^^i^^o J: d >^DN a s e -eoj!!!iSlfij: <9 > M^^^^ b 
<>fev>DNA^^^$^t::«i-^-t;&^-e§*^t;i'-^. i(?)DNa s e 
$ftLV^o -e-Oi^'feDNa s efiJfcoJ:^ ^StDN a s & L<S±DNa 
s e IX-h^m^^o DNa s e ^aSlC i J) * D N A ^P^^i"^ - t 

^^^t:- ^ S o DNA t±^&;!g^JS * E^^-t ^ nTf^tt^^'^ ^^h^-^. DNA^^^^t^ l^^-T ^ 
:n i o T $ ^ -SflJ.-^. ^«-r ^ - ^: ^^-^^ ^ ^ o 
[0 14 31 

^^lyT-"^ mkii. DNase) ^^(Dmmii. if O J: ^ ^^#tr^To T ^ i v>^^ 
jtin)±*#> Jr^a^^^^*T^> J;v^o f*J^ LT«. 1 U/m 1 ~ 1 

0 0 U/m 1 ^i:'';^)^-^^!^^. ^H^iiLTti. ^Ux. {f 5 0 ~ 7 5 U/m 1 /i^^^-tf tL^ 
'e^^'b^cPte$tL/&v^o VT— '^J;t{i\ 0. 5 B~5 B«£Etr^ vli:^^T' 

icOd*>. :S^<7)mNprBl (^Jx.{f> 1~2 4B#Pb1) li. im^i^ (fll;t{5\ 1 0 0- 

1 0 0 0 k P a (f!l^ tLTBOOkPa) ) tr^T io^mk h M „ ^(Dj^^ ( 
l^llxif. I 0 0 ~ 5 0 0 R P M. t L < I 0 0 ~ 1 5 0 R P M) *#-^'^Td ^ ^ ^ 

I 0 1 4 4 1 
[01451 

LT(i. -^flx-Jf. HGF. VEGF. FGF. IGF. P D G F :^ <t O^^E G F^^W^ ^^ 

fflfE# 2005-3017514 
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^-v: 30/ 



[0 14 7] 

(DBBii. VviiJ^>' hfijfe-^-* ^)#-2>o afe^v^ti, i{if^L<{i. ^<^«i±. ifiiW. id 

^■^;^7VK->') . rxm^frj (0KT3. AT G <9 . ^l^&fi^J^^WJ 
[0 14 8] 

+33'>&B#F4^ >-r^X5g. =^^-^1-^0 ^<0J^^> 2^f&H^OMI&^kMt±> 

fijft. MMms*. mmm^(D^(D-c^^n^o »tL<{±^ ^coiBBti. Mfam* 
19 o i-i^^j^y ht mm t T^mmn^^^t tz ti^aaj^-e^ ^^mK^^i)^^ 

[0 14 9] 

, h HGF. VEGF. F G F t't:-^) l9 #^ o ^avS»«{4. § 

[0 15 0] 

miE# 2005-3017514 
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^--J : 31/ 




tfo commit. gBS^-e^o-cfe. w\mm^m^'c$>':>x^ x\^>o utL<ii. ^<d 

:*:0J|ffl#l'^v^-Cim$tLTv>So 7is;§&H^(7)jj)igt /i^4^|5^■t 

0j!<7)^!!LeS fcti¥P*1-'5.:^fet^^v>T^^J^$^x^««. t^«7)^% ('^ll^if. 

M=^mwim) ^^(Dmmcxi, ii\^^o \iYi)^^m.^fz\t^^^f^^^^^ w^i 

[01521 ^ _^^nn, 

^fL^^-^Km^-r^m.m.^^tso momm^mx^t. ^mM<Dmm''i. 'C^Mi&i^.^^oa 
i^^#c;5^t#. 1511 jf[Ltt»M. .|:,^M#i3 j:^/«;6-^>m^R^tL;sfl't^^s*1- 

oT. :*:^§g(D|S^(4. t^O^t/ (^JAii\ «IlltJ> fi*<^/m^m=^-^^-e 

f^S5^oM75^'fflv^^tL. J:i9§f^L<i±. m%W}m SM. WS'&fc*) S 

:2^^B^<7)IM^lci3V^-Ct ^^O^tffi^^^^®$:}^^m'^. 

w. ' ?LM<^ jn ^ V > e ^ jvi^^^m-^ff. u V >- . i; ^ V > . 5}^° y 
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>K > mm m x. {i\ V ^ - ?Lm^ K n ->@tm'S: t') . t: K n dp ;v .i? > 

-5^ V > - -7 V vm^m-^fr^ fc') *° 'J miSTfctJ ^ t'T^^^if ^ tt^ o «^<7)f^^ 

lis V u n - ;vm • ?Lm(7)*fi^#«ffl $ tL#;5> o 

[0 15 5] 

^tL-C?*^^*-r;2. ^>co-e^^t#^o -g-fT).]; ^ ^WJ^: LTii, f!lx.li\ JfD-^V#WJ> M. 
[0 15 7] ^^^-^ 

im^iiw^o m-ox. 3^^0^<7)«fflici3v^T. t^(D^m m^i^. mmm. m^^mm 
^ ^ifY. \ \z.m^x\^x\^^i)-hx^ho ■^m^(r>m.n\^^^^xy^ \^(D--M.mmM'^f^^ 

[0158] 
[0 16 0] 

mSE# 2005-3017514 
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mm'o^mm^^hMo ^<DX^f£l^mi. mx.it. Ausubel F.LhmimS). Curren 
t Trotocols in Molecular Biology. Wiley. NewYork. NY;Sainbrook J (1987) Molecular 
Cloning:A Laboratory Manual. 2nd Ed. , ColdSpring Harbor Laboratory P^^ss Cold ^r 
ing Harbor. NY. MM^m^ ™S^*A&%iitW«tSJ ^±^±> 1997=fe 

r 0 1 6 2 ] 

:^^'^fiim&^mm. ^mr^^fn^ikshmm^um (fda) ^^^^^ ?!ff;^f^f5t:^ 

(package insert) tr^^^). W#-^-«^ ^^^^^J^/ ^'^M^ ^ 

i^H^MMM. M^^9:7hi3j:rJ^^E^t±. ^=^55^-^^;55£2f SJ?^ 
(p 4 1-p 6 6) . (p 3 4 9 -p 3 9 8) . M (p 3 9 9 -4 2 

m^m%^mtLh\.x\±. m^^t. nm. wm. ^ij^^ 

m. mm. m. m^mn. mm. ^. ±^m.m. ^i*i^^> w^s^ 

a (St Loui s. USA) . ^mmm ii^W.. S^) ^^t:d>^T|TSR^tt^^>^^ffl 

tBSE# 2005-3017514 
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[0 16 7] 

mmm i ) 

(PEGi-J:^MIfflM) 
y'l^'^mm. i^mm^. .|L^|R=^Hybrid(?l'^a) (Labo Products Co. Ltd. , Osaka, Japan 

) ioXXf^ y hi^mm^ST)^ y y SM. S:^Sijif^,Osaka, japan) 

itf^-;' >-:^W^> U^^M (Gibco BRL.L^ 
if'e Technologies Inc.Rockville.MD, USA)=^# 
t^^m±M7KtfzliFBS (^:tL=^**i&fil-i3V^-CPB S (-) tir^ho Gibco 
BRL,Life Technologies I n c . R o c k v i 1 1 e . MD, U 
SA) ^zXfi. IkW.^»^m^W.^Lfzo ^v^r% «=lr. 1 
g/m K ■:^*9-fxX^ (NacalaiTesque Inc) > M^IS. B^^F) (¥ 
j&,y^=pH 0 0 0. ¥J^^^fi2 0 0. ¥t^^^S6 0 0. 2 0 0 0 (Di,<D^ 

ifumKm^yb-^^^mi)^. ^ra-e#9;^#-C'J±;ti=lr^-it/3o m^-e. n-^-1t^ (Tub 
e rotator TR-118:Iuchi Co.Lt izM. 0^) l^i^^^r 
^^^W ( 1 0 0:^=-y V (D^=-i^V 0 . I XQ.%(D7. h h^^^ 0 . 2 5 

« g/m 1 C7)TA4^T- V v-^B ; 1--<TG i b c o BRL, Life Technol 
ogies Inc. Rockvi 1 le, MD, USA) =lr^t>MA«t fcti P B 
S (-) m«^AtL/Co -^^W^. 7 2B#r^1l-^7t^ 2 4Bt^i3^t'^^Lf^o > 
y^L/cfi:. M*. DNas e I fm. 0^) ^-^tf (^^^^7X4 !± P B 

S (-) i^SmM MgC 1 2 ^ia5tjnL/c^^<^) t:i 3 7 "Ct? 1 B#Fb1« L/Co S'fi 
^,n_^_;^§|i;|BgL/iJi^«j5T:^2^K=^^tr^S^^^*^-^^PBS (-) \Z\^f\^fz 
o ^5feWm^. 7 2^F^i::*5/il9 2 4^W^^t^^mL/io i;^-;^L/cf^. JflLW^> 4t: 
T-^^t/K=^^tf^SA:^7}ct/c{±PB S (-) cf'-^'f^^Lyio 
[0 16 9] 

^^^^;h i t tl."CV>^ (Ripamonti A, et al.,1980,B 

iopolymers 19:965-975;i3j;tfXiao WH, Knight 
DP, Chapman JA. .1997, Biochimica et Biophy 
sica Acta. 1 1 3 4 : 3 2 7 - 3 3 7 ) o n 9 -^^'It^t^^fc-t^ t^^X 

^m^m^mti-^^ti>^nhfix^^^o :i<Di.o^j:mm^mmir:hfzibK. ^(Dmmm 

[0 1 7 01 

JflLl=MM-o/^°9 7^ ()¥^3;.m) *p^L. ^"^"^"^ ]; ^ 

-■^^>=^|wia^-i.fci6ir> ^^M'fk^fi^^'fefe=^^^^5^-o SDyyV (lift. 5:.lft^. 
Nippon Animal C o . L t d . 0^) <^^M^ 4 *;V A T 

;Vf-*li KtrSfeL. ?AI§«KL/^o ( 5 mff ) ^P^L, Ai^TK ^ P 

BS (-) -C-3 0tf.miitti^b. ^LX^m±^7}^tfz\tPBS (-) ^-<^1%BSA^ 

. B:*:) 1 1 y ^ ^ V. ^LXF 1 T C tm^mtL 

mfE# 2005-3017514 
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mi. Zeiss L SMS 1 0 ^M.^M^^^^M^^'^m^^o 
[01711 

^i^^SlOOO. 2 0 0 0. 2 0 0is2:X/6 0 0(DFEG^m^^rm.m.Li-z-^K U 

¥i^^^ft 1 0 0 0<7)'J><3O:d^'<J:i9 #^"e^ o fco 
[0 17 2] _ 

[0 17 3] 

0 0 0OPEG=Srfflv^T-?-(^^*^?S^^i6/co 3 0 0 RPM=gr^fflL 

[0 17 41 

0 0 W P E G ^ffiv>, LT. BRANSONIC(R) model3510 ; ItMiiV^^ 42kHz (ht 

tp://www. branson-jp. com/products/bransonic/3510. html ^#0S ; ^±MWi^^) ^ ^ 

^^rofzo ^mwmi±24mm'c-:^^fzo 

[0 1 7 5 1 
[0 17 6] 

(DN a s e^ao^M) 

±|B»*#(7)^> PEG (¥±^^^fi2 0 0 0) ^ffiv^T. DNase<^* 

>^ i -9 ic. D N a s e O^mTf)^^ ^ 12 ^ MMb^MSB^ tL;S> J; ^ "t?^ ^ ^ t ^ 
i!}^K^j:^fZo 

[0 17 7] _ 

-r 

1) (^^) m-m'^. ;^a:i::^7K-e. iWfM4VizxmWrLfzo 

[0 17 8] 

2) (|p-|II#Mv!ltt^iJ^a) aife=Sr. ifeacfe^TfC't' 1 % S D S (K-Tv'-'V^m-^- ^ V 
>i7 A, Sodium Laurel Sulfate, SI GMA L-4509) 

xfi. mMLX'4 smawcnLtzo 

[0 17 9] 

3 ) m\^) m.m.^M 19 ta l. w^mik^7K^ i<zxfi 2 4 0#rBi^?ai?M tTto 

[0 18 0] 

4) (^i:|lI#MS»J^!fk51) ^SAiaTK't' 1 %NP-4 0 (SIGMA I 
- 3 0 2 1 ) ^KXfi. SWm^Wl^fzo 

[0 1 8 1 1 

5 ) mm mmm ^ * wtF^a:fe:^7X>t' kxk 2 4 ^^^zar-m* t/^o 

[0 18 2] 

miE# 2005-3017514 
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: 36/ 



6) (M) 2 0%^V7°D/NV-;^ (S I GMA I - 0 3 9 8 ) M^'IrXtL. 
[0 18 3] 

1) {mm mm. y-u^r-^mmi (protease inhibitor 

COCKTAIL ; SIGMA P 2 7 1 4 ) J: If 2 0 mM E D T A ^^tp^S:^^ 

2) \m-m^mmimmm.) m.m.^. ^m:^4^7X^ i % s d s (Frv;vM:^^u 

^A.Sodiuxn Laurel S u 1 f a t e . S I GM A L- 4 5 0 9)^t^ 

4 )^ \^z:0#M?^M^J!kS) ^S:fem7lc<t' 1 %N P - 4 0 (SI GMA I 

-3 0 2 1) ^KXfi. ^Ur-A 8 0fWiJJ.±m«L/>:o 
[0187] 

[0 18 81 ^ ^ 

[0 19 0] 

[0191] 

(T r i t o n^m) 

[0192] 

2) (^MMWJ^M) ^m^m.TK'P 1 %T r i t o n ^^^J^^^^'i? 

0 (ICN Biomedicals, Inc. CA. U S A) + 0 . 1% ^^bT ^ 
^-^A (ammonium hydroxide) (Wako Pure Chemi 

oil Indus? i i e s ltd. ,i^^.B^) <DummmmimrM 

3) mm -?-<^=ffe. 4°Cii-Cv^-:^^-t^T2 4BtWri:ic3llPBS^^^1-^-t 
[0 19 3] _ 

1) »ll?5fe?#-:0.3% NaCl. yn t" T -HPlW^iJ (PROTEASE INHIBITO 
R COCKTA I L ; S I GMA P 2 7 1 4 ) , 20 mM EDTA. 20o C,24 hrs 

2 ) ^mmmmm: 0.5% sds ( vr'y)^^mi- b a, S o d l u m L a u r 

el Sulfate. SI GMA L - 4 5 0 9) + 0.5%Triton X-100(ICN Biomedica 
Is Inc. CA. USA) in 0.3% NaCl + 0.05% NaNs.S?^, 

3) ^J|i-:0.3% ^miki^yK+ 0.05% NaNs,^?^, ;^'(g:120B#Wo 

4) mmts\rf^^: ^^it^mmsmm. 0.05% NaN3=ir-^tf^a&^7K«t::si-o 

[0195] 

^oidt^. M-mmm\^^i^m.m(omm^zis^^x. sDSisiti'^Tr i t on^-'M* 

l,x,-mm^m^'tW^fzibKntL\^^^ti}mhfiX\^^:ho SDS^XV^Tt 1 tonO 

ffliE# 2005-3017514 
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-e^;i)o ^IC, ^ -feMbL-CV^^&v^J^'^fi, i(^J:^>^»J (agent) T-^oT^i* 
ifCD%K'^P:^*-r;i.75^ ^iXMSffii-^WWtt^^ (fijx.ii\ PEG) li^-tMbLT 

^) ^ (4 M^^cm,1;BI&'fb;S2k5i ^^f d - t :6^^BJ! ^ ^ o fco ^ O ^ i: ^ . ^^BJ O 
[0 19 61 

[0 19 71 

(9v^*;VRjS) 

9 V ;v^M^-e ^> |wi#ic^i&-r ^ ^ ^ ^ ^ ^ 1" ^ o 

[0 19 81 

jiiToj:^ ii^ML/^o ^(D^m^tmrn^TssiTo 

[0 19 91 

(#5 cmX^ft$8 cm^S) tcAtL. ^^Pfli^/i^i^ (|^Si5{4M+^^) 
=7/N';v> 6 OMt' i i9 7Mlt=^^o/co M}±#ya (M) KX'^^fzi}m%i\^X^ 

[02001 

[0 2 0 1 1 

^ti. 7 mMi(^^^<D^i^iz^^^x^MLfzo 
[0 2 0 21 
(P E G) 

±m<DXviZ. ^:S&i»^MtLX^ 2 0 0. 6 0 0. 1 0 0 0 t /cti 2 0 0 0 ^SrMv^fc 

[0 2 0 31 

( 7 mPIItg) 

7 iaP.?JtS ^:L-r. ^L. 20kGy, 40kGy. 50kGy. SOkGy. 100 
kGy. ISOkGy. 2 5 0 k G y ^ffi v^fco 
[0 2 0 41 

±m<D^i^xa)mW<oykM'^B.^^t3^-^-^o 

[0 2 0 51 

(DN a s emm) 

[0 2 0 61 
[0 2 0 71 

j41|iE# 2005-3017514 
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immm.) 

10 2 0 8] 

mmtm^^^. 20kGy> 50kGy. lOOkGy. 1 3 0 k G y I'ov^TllI 5 

a h ixfzo Whm.^ 2: v> d .^C:^^ 4 0 k G y ~ 1 0 0 k G y T^^^gt b < . £ ^5 t b < 
}± 5 0 k G y ~ 8 0 k G y ^WJ-^-^^ X ^ t'^^^^ ^'^'-^'^5?^t:: ' ' JS 

[0 2 0 9] 

[0 2 1 0 1 

10 2 1 1] 
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39/ 



mil 



1 m 




PEG 1 


DNase(70 1 
U/ml, M 

W2000. 3 
7 1 

Fc^") 1 
1PJ> 1 


1 

W 1 




4« -t -7 n 1 

1 




1 ^ 




^UUU 1 


:fer 1 
1 


icL 1 






1 ^ 




-1 r\r\ri 1 
lUUU 1 


/rl 1 


PO 1 


^K* 1 




1 7 






5& 1 
^ 1 


20 1 


tK* 1 




1 ^ 




-I r\rtO 1 




100 1 


7X4" 1 


1 


1 ^ 


-it 


1 ULILI 1 


1 


100 1 






1 




oor\ 1 
^UU 1 


tri 1 


3teL 1 


1 




I 1 1 




Ann 1 


/rl 1 


i&U 1 


J&rU 1 




1 




-I nnn 1 


/rl 1 


feL 1 

♦0» Imp' 1 


3&:L 1 




1 13 






tux 1 






m 


1 








100 






1 






fri 


100 












1 

1 ^ 


1 100 






1 




1 UUU 


1 


1 100 






1 






1 

1 ^ 


1 100 






1 ^® 






1 

1 ^ 


1 100 


1 tK* 




1 20 




-1 r\nn 


1 /rl 


1 100 


1 




1 2^ 




■1 nnn 


1 ^ 


1 100 


1 iifc^ 




1 22 




*i nnn 


1 trl 


1 130 


1 




1 23 




H onn 


1 

1 ^ 


1 130 


1 




1 24 




"1 nnn 


1 icL 


1 50 




m 


1 25 




1000 




1 50 




m 


26 




2000 




1 50 






27 




2000 




1 100 




m 


28 




2000 




1 130 






29 




1000 


1 ^ 


1 100 


1 


1 ^ 1 



_h|B^^^ I115i±n>hn-;v (DNase -^'^ 
--Qfi. tK-^-ZPEG 1 0 0 0 ^lil^L> y J: D N a s e<^?^tetci3 

4b=^^fofc^)(^-e^):2>o III 1 0~ 1 3 ^±^ DN a s e 'fe LT-OP E G^a-?- 

^Jffo7^:lt*:T?^;i.o HI 1 4 -0 1 5 ii. PEG^L, DNa s e'feL. 7III 
y^m^LT. 7m<7)^<7)?:&^'^^L/c^)0-e^^ (tK^/:^^) o I116~1 
yia^ 1 0 0 k G y t^lll^L. PEG 1 0 0 0 (El 2 9 

l±7^oji|IJ*t:\ /MimPEGM^tro/wo :^f>-7M|tt^(7)p 

2005-301 



i9> me 

0 0 k G 

9 -r•^±^ 

EG^2k3S 
G 1 0 0 

7 5 14 
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if>:feJ;tFPEG 2 0 0 0 T'c^ 7 «Ki3 £ N a s e (DmM<D^^iM.fz^(DX-^:ho 
1212 9 ti. :^mMmi^^if^M^t^^i^'^^^^'^^^'^^^^° 
[0 2 12] 

-e<7)MHMk?*^'^«l^^^o -e<^l^^^. US OA (^) *3J:tf|113 0B (#^^) t^/F 
[0213] 

(P-DP#) ^ ^ . 

JEtl-!l:# (P-D) M#<^illJ^^^ Hiromichi Sonod a*3J:U^K e 1 
ichi Takamizawa (Hiromichi Sonoda et al. , 
J Biomed Mater Res 2 0 0 1 ; 5 5 : 2 6 6 - 2 7 6 ) ) (^Ojg - 

-R i n g e r We#>^l^0fl$-*^^° ]flLl=c0 4'f[5-ejflLl=O^1-#^ x V \f v X r- A (C 
1000-16 ;Hainamatsu Photonics) jsi m^^^^ ^^11^ 
C1170;Hamamatsu Photonics) =lrfflv^T^^ ^ - LfCo feftE 

(6M92;NECSanei, Tokyo, Japan) =lrfflv^-C 

[0 2 14] 

^mm(oi^mz. t ^ . s o % p e g (^i&^^^s 2 0 0 

-2 0 0 0) (nimm-^^^'^^'<)^^'h-f\^'^^'-^^Zo 6 0- 1 0 0%OPEG^ 

fflv^;S, i:&v^^hra^:6-l^^So $QMc73${tIJ)14i±. P E GjXM^^ i *) 

tcEjfc^^^x/io ^HMi3J:y^^DNA^^m<7)|fflS^K^^<^l^*^^~Sl^$^^^-o DNA^ 
^-<7)W^^W$n.fc;6^P>-^-*^o itL?,0^^^^-#*i-^-^fc{i> PEG7K-JmJ^'DN 

<7) W m ^-^#1, ^: S H ^ o ffi^#ffiit is T ^ D ^ 'n't fit) D N A ^^<r)M^ 
^tXimr^m\U DN a s e I tCj:o-C#l;t'P^*^tL#^o iO^tii, HE^feMJ 

[0 2 15] 

iSSS?! 1 0 0 ytzmx 1 0 0 /im<7)Mm'^>^'*^W=^«^«:^£ffll-'^Btlici- 
[0 2 16] 

m«Wi±> -ms^^ 1 0 0;«mx 1 0 ^ !j.x^^}i<d::^=^-j wz.^.m'^). ^--jy^ 

0/2 4 L-C»fflLTO%^ L/to J^TO^A ^ t^^o 
[0 2 17] 

(^2) 

j^m^^i) mi^ai»*2) 

ffiiE# 2005-3017514 
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TRITONiSta 
SDSMiS 

SDS+ y ^%^m 

PEG+ 7 ^t^SLS 



100% 
4.7% 
17. 8% 
3.0% 
3.0% 
3.0% 



0% 
15% 
34% 
30% 
30% 
10% 



l)100//ra X m/um(Dmm^^'^^^$i<^^i^^^^^i^o 
[0218] 

Lv^^j^t^ (fOx.i^\ lOOkGy^if) 1 %*?t<7)|fflM:i?;Ky&^~ltfS^^i'^^o i vl 

^ V h ^ V i; > x^ y ^ i o ^» u o ^ ot^micTK-^ t > - TTR-e-fem t ^ 

[0 2 19] 



-^mM'mx\±. Bl^ftl^lMl (TENSILLON ORIENTEC) -^^S^KIBIJ^ L/io s,#:fi*Jtl(±. ^ 
§g|ffl#-tr{i. ( 1) /f^#:=^ 5 X 3 0inmC0»>ticl3-Ki;i>o (&*fli)t^:^ii)MM(7)wal Ic^^tl? 
^^M^fS]i-:^<'^^ J^^t-'SJ'&c ) ; (2) BIo5Ri9f^m^<7)|i^^^ti^#<7)MS^ 

5 mm^ S^-r ^ o (ORIENTECttmTENSIL0N:^tg^.WRTC-1150A^«ffi ) \ ^ ^Tl (3 
) Pi^^LW.'^^t-e 1 cm/min(75iS;g-e5IoM*o i: ^ {^H^^t 9 ^ ^ i 

. ?J^»f.6;ftl^^i3it/Wi4^=^SteL/c (ShinokaT, Mayer JE. Tissue engineering heart v 
alve leaflets. Circulation. 1997;96(supplII):II-102-II-107;Shuitt-Tiin D.Mayer JE.Tis 
sue engineering of autologus aortausing a new biodegradable polymer. Ann Thorac S 
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